Background: A positive assessment of the role of globalization as a driver of a good public health performance has been the result of major new studies in the field. But the present reanalysis shows that neo-liberal globalisation has resulted in increasing inequality, which in turn negatively affects global health performance. This conclusion is valid on a global level but it also holds for the majority of the Arab countries, which are currently undergoing very dramatic political and social transformations, which have fundamental repercussions for the Western world.
Background
Persistent research interest in child mortality characterized quantitative, cross-national research in the public health discipline and in the social sciences in recent years.
1 2 The tendency to link public health performance to variables, generally associated with the domain of the social sciences, is of course not new. Recent methodological developments in the field included the use of time lag analysis techniques, already very well established in economics. 3 Indeed, such a cross-temporal perspective has now become possible and desirable also for public health research and data for such time series analyses are now easily available. 4 A new, positive assessment of the role of globalization as a driver of a good public health performance has been the net result of the major new studies published so far, which all used pooled data analysis techniques.
5 6 7 8 9 10 These new studies came to the conclusion that globalization is good for public health, third world food security and overall social development. Is this then a real new watershed in the international debate in global public health research, given that the statistical and data quality of the new studies (pooled time series analyses from 100+ countries since the 1970s) by far exceed earlier attempts on the subject? And given the fact that mainstream Western economics would tend to focus on these issues pretty much the same way? 11 The relevance of these questions is evident for the health planners of any country, not just the Middle East region, who are confronted today by a multiplicity of possible future health risks, including climatic conditions. 12 In addition, the 22 Arab countries, which are undergoing so many political and economic upheavals in recent years, experienced a considerable increase in their globalization, as the data, presented in this article, show in great detail. Can the policy planners of the health systems in the region thus reasonably expect positive long-run health system tendencies, or is the contrary to be expected? 13 Or is there no effect at all?
An important paradigmatic shift in public health research already started in 1992, when studies about the effects of inequality on public health performance became popular. 14 Since then, inequality plays a major role in cross-national public health sector performance accounting.
Let us recall that the issue of globalization and public health has been treated repeatedly in the leading journals of the profession, 15 with a special emphasis given to the WHO Commission on Social Determinants of Health (CSDH). In a 2008 article in "The Lancet", we could read:
"We consider and reject the presumption that globalisation will yield health benefits as a result of its contribution to rapid economic growth and associated reductions in poverty."
But as yet, the major medical journals of the world have not yet reacted to the important new studies, mentioned at the beginning of this article.
Typically for the apparently emerging new pro-globalization consensus, Mukherjee and Krieckhaus, writing for the official scientific journal of the International Political Science Association, work with a pooled analysis of Child Mortality, Infant Mortality, and Life Expectancy in up to 139 countries, based on five year interval observations of the dependent variables and an all-encompassing indicator of globalization, the so-called KOF Index of Globalization, designed by economists at the ETH Zurich in Switzerland. 16 The message of the Mukherjee and Krieckhaus article for international organizations like the WHO, UNICEF and the UNDP would then be that in future they should encourage developing countries to incorporate themselves fully into the global system (economically, socially, and politically), which will also lead to better public health and child welfare in the long run. So is the wide-spread preoccupation about the detrimental effects of globalization, which was evident in so many earlier studies, clearly falsified and has it become a thing of the past? 17 The optimism of mainstream Western economics on the subject notwithstanding, very disturbing empirical facts, based on large-scale empirical, cross-national statistical analyses about the relationship between multinational corporation penetration and long-term social and economic stagnation were already debated for years in the sociological profession. 18 More recent large-scale cross-national studies in the sociological research tradition highlighted the factor of the internal social cleavages of society and minority discrimination as intervening factors, which together with globalization explain a poor public health performance.
19 A higher degree of social division, especially ethnic and linguistic fractionalization, is significantly associated with greater child and maternal mortality rates. Even in democratic states greater social division will be associated with lower overall population access to healthcare and lesser expansion of health system infrastructure. Thus, research on public health and inequality should focus in future on the societal drivers of inequality.
20 21 22 Some research traditions in economics also critically focused on the connections between globalization measured by foreign capital penetration and the general role of oligopolies in contemporary market economies.
23 24 25 If anything, globalization will increase the oligopolistic power of transnational corporations in the "global value chain".
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Methods
Apart from re-analysing one particularly important new study, the Mukherjee/Krieckhaus article, we demonstrate possible general causal mechanisms between globalization, inequality and public health. In the process, we assume with most literature on the subject that the natural logarithm of GDP per capita (and its square) is an important control variable for any analysis of the effects of independent variable on standard public health indicators, like infant mortality or life expectancy. We also assume that it is important to control for the fact, whether or not a country was a stable Western democracy already by around 1960, or whether it is a former European communist nation, or whether the country in question belongs to the Organization of Islamic Cooperation. In addition, it is necessary to introduce a dummy variable for India and China, which in between them share 2/5 of the global population.
These control variables are necessary, because it can be assumed that the world political realities of our globe at around 1970, i.e. the real existing divisions between the West and the Eastern bloc on the one hand, and the developing countries on the other hand might still have a fundamental importance for the way that globalization affected public health. Further research might still distinguish between different regions of the developing countries. For our purpose, the subdivision into India and China on the one hand and the Muslim nations on the other hand might suffice for the time being.
In Figure 1 we highlight the possible theoretical connections between globalization and public health performance, compatible with the hypothesis, expressed by de Vogli, 2011 that neoliberal globalisation has not only resulted in reduced gains in life expectancy and increasing mortality in sub-Saharan Africa and the former USSR, but also in widening health inequalities between and within countries. The reasons for the negative trade-offs, shown in Figure 1 will be precisely the policies of the Washington Consensus, associated with higher poverty rates, poorer health outcomes, and behavioural risk factors such as smoking and obesity. Our analysis thus will attempt to replicate the basic message of social scientific theories, generally associated with Latin American "dependency theory", which assumed that globalization and foreign capital penetration in the countries of the periphery will lead to short-term spurts of economic growth, but that inequality and other social deformations will be the long-lasting results of "periphery capitalism." 27 Globalization, without question, can lead to a certain initial dynamism in most societies around the world, but in the long run, increasing inequality is a consequence of the process, and it becomes finally a blockade against a satisfactory public health performance. This would be also a very plausible synthesis between recent globalization & public health thinking and earlier research on inequality & public health.
In our essay, we will also analyse how different components of globalization affect public health performance. We will also analyse whether the effects of globalization flows on infant mortality change over time. Finally, we show with advanced cross-correlation analyses -a technique developed in the economic discipline -that in most countries of the world, globalization only went hand in hand, but did not precede improved public health performance.
The KOF-Index of globalization, which was used by several of the mentioned studies, including Mukherjee and Krieckhaus, is available on an annual basis, and renders itself for such kind of studies, and is arguably the most complete data series of the economics profession for this variable in the world, and is composed in the following way:
In our article, we analyse annual time series relationships between KOF globalization, the overcoming of infant mortality 28 and inequality 29 in up to 99 countries of the world with available annual data with the standard statistical package, the IBM/SPSS, version 21. This exercise in time series analysis will be in addition to the re-analysis of the pooled data set of the original Mukherjee and Krieckhaus article from the "International Political Science Review", which analyses developments at 5 year intervals. 30 For the purposes of our analysis, the KOF data on actual flows of foreign capital will be much more adequate indicators of globalization than the KOF Index itself, which is also about openness of culture, measured by translations of foreign language books; travel; and telephone contacts with abroad; and other generally positively viewed self-evident aspects of 21 st Century global society, like the possibility to send letters abroad. Map 1 shows the extent of KOF actual inflows in the world system by around 2010: 
Map 1: KOF actual inflows, 2010
To make our statistical analysis relevant, it is particularly important to recall here that a long and well-established tradition in the social sciences presents the trade-off between basic human needs and development levels in the form of a Plateau Curve of Basic Human Needs. These functions render themselves for an analysis of "development efficiency" of basic human needs provision independent from the development levels reached by a given country.
Map 2 provides the data about the residuals from Figure 2 . A similar map could be presented with the data from Figure 3 . Since both maps look very similar, we do not present it here for reasons of space.
Map 2: Life expectancy performance, considering the Plateau Curve of Basic Human Needs
In the multivariate annual time series analysis, we measure globalization by a UNDP type of annual country globalization performance index, based on the KOF component "actual flows" for the countries of the world with complete data since 1970. Highest global inflows are 1.00; lowest global inflows are 0.0. 32 Our measurement of the efficiency of infant mortality reduction is based on World Bank infant mortality data 33 and the construction of a UNDP type annual country infant mortality reduction performance index (lowest global infant mortality rate = 1.0; highest global infant mortality rate = 0.0). The natural logarithm of GDP per capita 34 was one control variable. As already mentioned, additional control variables included dummies for India and China, for the member countries of the Organization of Islamic Cooperation, 35 
Results and discussion: the direct re-analysis of the pro-globalization hypothesis
First, we have to treat our results of the 1:1 preliminary re-analysis of the Mukherjee/Krieckhaus article with great care. There are at least five very serious major methodological complications in such studies, 43 which are often overlooked and which have to be kept in mind when using such pooled data methodologies: first, errors tend to be not independent from a period to the next. Second, errors tend to be correlated across nations. Third, errors tend to have differing variances across ranges or sub-sets of nations. For example, the variance in employment rates will tend to be greater for bigger nations than for small, homogeneous nations. Fourth, errors may contain both temporal and cross-sectional components reflecting cross-sectional effects and temporal effects. Fifth, errors might be nonrandom across spatial and/or temporal units because parameters are heterogeneous across subsets of units. Table 1 suggests at first that under the necessary specification of the non-linear trade-off between socio-development and public health performance (polynomial expression of the second order, based on natural logarithm of GDP per capita and natural logarithm of GDP per capita^2), the Mukherjee/Krieckhaus article really hit a bull's eye by maintaining that globalization brings about an improvement in public health. The simple standard partial correlation coefficients, which we present here for reasons of simplicity instead of the more cumbersome, but largely equivalent multiple standard OLS regression analyses, neatly show that indeed, globalization should be good for public health. Table 2 shows, however that different components of the KOF-Index affect the public health performance differently. Here we present standard OLS multiple regression results. The absence of restrictions (direct effects on the availability of pharmaceuticals) and the free flow of information (direct effects on the availability of scientific information in medicine and the free movement for members of the medical profession) have the biggest impact on infant mortality reduction, while other components of the KOF-Index, like actual flows and personal contacts, have less influence on reducing infant mortality rates or even have an infant mortality increasing effect. The results present the problem that the Durbin Watson test is well below 2.0, the standard value, commonly assumed to be necessary to be able to interpret reasonably pooled time series data.
Since errors may contain both temporal and cross-sectional components reflecting crosssectional effects and temporal effects, and errors might be non-random across spatial and/or temporal units because parameters are heterogeneous across subsets of units, we will now analyse in the following, whether the effects of globalization flows on infant mortality change over time. This methodology really provides new insights, and its research approach is more sophisticated than the one-catch-all single pooled time series analysis. 44 So, in accordance with current methodological literature, we will now attempt to show the trends of the relationship between globalization flows and public health performance from 1970 to 2005 at five year intervals.
Results and discussion: actual globalization flows and public health, decomposing the Mukherjee/Krieckhaus results with their original data for 5-year intervals, 1970-2005
In Table 3 , we demonstrate that indeed there is a considerable change in the way how actual globalization flows affect infant mortality, under 5 child mortality and life expectancy over time. In our research design, we work with the original data set, friendly provided to us by Mukherjee/Krieckhaus. Although most effects are not significant according to standard statistical criteria (5% error level), it is clear that the direction of the effects for most of the time periods is quite contrary to what the current globalization-optimistic literature claims should be the case. Especially the years of the end of Communism in Eastern Europe and the former USSR brought about social upheavals, which a particular tradition of public health research described in all details. 45 The public health research and social scientific worldview, inherent in the works of authors like Giovanni Andrea Cornia would point out with justification that globalization policies contributed-through different pathways-to a slowdown in the pace of improvement of the social determinants of health, which, in turn, caused a corresponding deceleration (relative to the 1960-80 trends) in health gains in several, if not all, regions as well as globally.
Figures 4 to 6 show the dramatic current effects of globalization and the openings of markets on average life expectancies in some countries of the world on the basis of World Bank data. Without knowledge of such tendencies, our entire social scientific concept of globalization and public health performance is far from complete. The development reversals and development implosions, which we witness in Figures 4 to 6, are also part and parcel of the process of globalization -the marginalization of parts of Eastern Europe after the end of Communism, the crisis in Africa, and, finally, the devastating effects of the global economic crisis after 2008 in Europe.
In ex-Yugoslavia, this human catastrophe was compounded by the Yugoslav war. Figure 5 shows some other implosions of life expectancy development since 1989, not listed in Figure  4 . In several African countries, the effects of the AIDS epidemic on life expectancy are clearly visible. Figure 6 shows the most recent decline in life expectancy in some European countries. Precisely the research tradition of Cornia and associates, particularly linked to UNICEF, and other international organizations of the United Nations family, highlighted that under present increasingly restrictive rules of access to the international market, further liberalization and globalization hardly would help poor countries to improve their market position, economic efficiency and health status.
46 47 Neoliberal globalization policies, the argument runs, generated larger economic and health gaps between and within countries. So, the "de-composition" of the data from the Mukherjee/Krieckhaus study suggests that for most of the time period of the last four decades, cross-national data suggest that for a good part of the period under scrutiny, globalization inflows even implied an aggregate deterioration of public health, quite in line with the globalization critical studies referred to above. And in addition, under certain circumstances, globalization, economic crises and the AIDS epidemic in Africa can even lead to absolute declines in life expectancies. So this is a far cry from the generalized hypothesis that globalization only brings about well-being and good health. Table 3 shows the cross-sectional results (based on partial correlation with pairwise deletion of missing values) since 1970. It still might be that on the aggregate level, the pooled analysis suggests a positive relationship between globalization and public health performance, but this relationship conceals the fact that during the period of the end of communism and its aftermath in Europe, there was even a significant a positive relationship between globalization inflows and infant mortality/child mortality. The negative partial effect of globalization inflows on life expectancy is strongest during the world economic crises of 1980/85 and again around 1995.
Results and discussion: pooled time series analysis -annual data
In the following, we will perform a path-analysis of the annual pooled data about globalization, inequality and public health performance. The research design corresponds to Figure 1 . To perform a path analysis, we have to work with a set of complete data, i.e. 99 countries. Figure 7 shows the results of our investigation. Tables 4 and 5 provide the necessary statistical background for interested readers. For the stable Western democracies and the countries of the former Warsaw Pact, there is a considerable inequality reducing effect, while -ceteris paribus -Muslim nations tend towards higher inequality, even we keep income levels constant. Globalization leads towards a significant increase in inequality levels (GINI Income Inequality, as documented by the UTIP data base), and the entire equation explains almost 59% of the GINI Inequality. The infant mortality reduction performance is determined to almost 75% by our variables: inequality reduces the infant mortality reduction performance, as do income levels and the status of a country as a former communist nation in Eastern Europe. There is no "separate logic" for the two global population giants, India and China, while -ceteris paribus -both the Western democracies and the Muslim nations, independent from their income levels, and levels of inequality, find it more difficult to find efficient models of infant mortality reduction than other countries of the world. However we should advise our readers about the relatively low values for the Durbin Watson test. This reminds as again about the intricate methodological problems of pooled time series analysis, already highlighted above. Results and discussion: re-analysis of the country to country evidence, based on cross-correlation time series analysis
To further test the propositions under scrutiny here, we also performed analyses of crosscorrelation for the global sample, which were based on the standard IBM-SPSS CCF algorithm. Only 19 of the 99 nations tested in our analysis (i.e. 19.1%) corresponded to the hypothesis of globalization having the effect of a subsequent significant improvement in the public health performance.
In the following map, we visualize our time series analysis results:
+ 2: globalization led to a subsequent better public health performance, + 1: globalization was concomitant with a better public health performance, +-0: no effect is certain,
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-1: globalization was concomitant with a decreased public health performance, and -2: globalization led to a subsequent worse public health performance Map 3: Visualizing the time-series results about globalization and public health performance
In our map, it again clearly emerges that Canada and much of Pacific Latin America is characterized by positive spill-overs from the globalization process on public health development, just as China and India, Australia and several Southeast Asian and South Asian countries. The United States, Brazil, several European countries and especially several countries in Africa and the Middle East do not correspond to this pattern. Indonesia's time series results also do not correspond to the expectations of pro-globalization neo-liberal public health research.
Results and discussion: the experience of the Arab countries
Quantitative estimates about the real likely effects of current political and social changes in the Arab world on its health systems are still hardly available. 49 Whatever happened on the 48 lag structure analysis suggests insignificant effect dependent variable-->globalization; lag structure analysis suggests significant effect dependent variable-->globalization; no real tendency emerges; subsequent insignificant improvement.
-2,00 -1,50 -1,00 -0,50 0,00 0,50 1,00 1,50 2,00 2,50 source: our ow n calculations and http://w w w .clearlyandsimply.com/clearly_and_simply/2009/06/choropleth-maps-w ith-excel.html political level in these 22 countries: 50 they witnessed a sharp increase in overall globalization, as measured by the KOF-Index of globalization (see appendix). 51 Recent social science and public health literature on the subject 52 53 54 as yet did not present multivariate quantitative estimates of the problems to be confronted in this context. 55 Will globalization wield a positive effect for the region's health systems? In Table 6 , we highlight the results from our preliminary analyses of cross-correlation based on the standard IBM/SPSS 21 CCF algorithm. Applying this sophisticated and readily available tool of statistical time series analysis, we can make some better-grounded statements about the real effects of globalization on infant mortality reduction and inequality on the social and public health system of each country in the region. Table 6 contains the evidence for the Arab countries with complete data. Not a single country of the region met the optimistic expectations of those who believe that globalization leads towards a better health and a levelling of income inequality over time, as mainstream economic theory would suggest. 56 Rather, as it was already suggested in Map 3, the region as a whole seems to be a global focal point of the contradiction between globalization and social development (public health improvements + levelling of income inequality over time). Only Morocco and Jordan somehow could correspond to the expectations of neoliberal economic theory, i.e. improvements of the infant mortality reduction performance coinciding with globalization and a levelling of income inequality. Compatible with the findings of social science literature on the subject, already Table 4 and 5 of this article highlighted the independent, quantitative effect of Muslim societies on inequality (i.e. they have a higher inequality rate than, ceteris paribus, other societies), and the negative effect of Muslim societies on infant mortality reduction performances. 
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Conclusions
One very prominent research tradition, particularly linked to UNICEF, and other international organizations of the United Nations family highlighted that under present increasingly restrictive rules of access to the international market, further liberalization and globalization hardly would help poor countries to improve their market position, economic efficiency and health status. Neoliberal globalization policies, the argument runs, generated larger economic and health gaps between and within countries. By contrast, several recent articles in public health and social science journals questioned the hypothesis that globalization is bad for health outright, and contended even the contrary. Far from refuting the globalization critical research, which characterized much of public health writing in recent years, this article lends cautious support for the hypothesis that globalization increases inequality, which in turn blocks a positive public health performance. Far from falsifying globalization critical research in the traditions of Giovanni Andrea Cornia and Roberto de Vogli, our essay has shown the basic weaknesses of the new "pro-globalization" literature in the public health profession.
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